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1. a)
3 _xt-x
y=fx)= 11
dy ., . G+DCx-1D)-@x-x) @x*+2x-1)
- Sw= (x + 1)2 BNCTE
, _(x+1)2—2_(x+1+\/§)(x+1—\/§)
& =—spr = (x + 1)2
dy ., o _[x=(=1-V2)][x - (-1 +V2)]
- f@= (x + 1)2 x# -l
x < —(1 + \/E) ffx)>0 Whenx = —(1 + \/E) f(x)
- has a local maximum point
x=—(1+v2) f'(x)=0
~ [~(1++2), (1 +v2)"]
—(1+V2) <x < (-1+2) f1() <00
Whenx =+/2 -1 f(x) has a
x=(-1++2) flfx)=0 local minimum point
(-14v2) <x £1G) >0 [(VZ-1),(v2-1)]
J
X — +oo y — +oo
X = —00 y = —00

Whenx = —1 y is not defined.

. x = —1 is the vertical asymptotes of the curve
Whenx =0 and x — 1, y=0

Let assume that slant asymptgte: ax + b

x—> 40 {f(x)—ax—b}=0

X — 0 x{@—a—é}=0

X X



X X
f(x)
X —> 0 ——=
X
2 _
X — 00 x+1:a
X
x% —x
X — 00 =
x2+x
X — o 1—1=a
1+§
x% — .
~olimy o —x+=1=a
X

2 _
b=x-0 [f(x)—ax]=x—> o [x x—x]

x+1
x?—x—x*—x
= X —> O
(x+1)
[—Zx
= — OO = —
x x+1)

The equation of the slant asymptgte x — 2



_xt—x
T (x+1)

b)

y* = - ;9220 x(x—2)=0
x—2

x<0 andx > 2

~ curve is symmetric about the axis

X
=+/
y “Nx—2

dy 1; x p2le-2x1-x]  |x-2 1
E‘E[x—z] (x — 2)2 — 0 x (x — 2)2

1
x(x —2)3

dy .
+» whenx =0 — not defined
dx

—(3+2V2)
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d d
0<x Z<o x>2 Z<o
dx dx

x - o y=+1 (horizontal asymptotes)

x = 2 Vertical asymptote

=

x?=x—12 (x—4)(x+3)

y=f@= x+2 - (x+2)
dy ., . (x+2)Qx-1)-@*-x—-12) x*+4x+10
x-S @= (x + 2)2 T (x+2)?

f'(x), 2_3; > 0 for all values ofx
x + 2 =0 is vertical asymptote
X—>0w Y-
X —>—00 y-—>—0
To find slant asymptotes,

Let assume that slant asymptgte: ax + b

x> 4o {f(x)—ax—b}=0
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X—>0 —=a

f) x*—x-12
x  x(x+2)

b=x-0 [f(x)—ax]=

= x> o

(x+2)

x
s limy o &=1=a
x
x2—x—12
X — 00 _— X
x+2

—x—12—2x_ ]

The equation of the slant asymptgpte x — 3

3 ()_xz—x—12_(x—4)(x+3)
y=J= x+2 (x+2)
y=0 when x=4 and x = -3
x=0 y=-6
' A
—3 -2
x=—25
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lim,_,,

lim,_,4

lim,_,,

lim,_,

x2—-16 x-H&+4d _ .

x° —2x% —4x*>+9x — 4
x*—2x3+2x—1

(x—1D(x*+x3—x%2—-5x+4)
(x—1D)x3—x2—x+1)

(x*+x3—x?—5x+4)
(x3—x2—-x+1)

(x=—1D3+2x2+x—4)
(x—Dx2-1)

(x3+2x2+x—4)
(x*2—1)

(x—1(x%+3x+4)
x—1Dx+1)

(x*+3x+4) 8
x+1) 2

x—-x+5

(x+4)

Mot oy 5)

sinx—x cosx—1 .
( ) =lim,_, (—) L’ hospital Rule
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d).
eax _ e—ax
i log,.[1 + bx]
By using L Hospital Rule
fo_, @
9(x) 0 g'(x)
_ i e —e™ ™ limy_ oa(e®™ +e™")
= M0 log,[1+ bx]

lim, o

s [

X

e* —e ™™ —2x

lim -
=0y —sinx

eX—e* -2

= lim _
0
% 1 —cosx

X X

. et —e”
= LM sin x

) e—x(62x _ 1)
B e e

_ e *(* -1 2 _5
— WMo 2x sinx|

X

a)

z=f(x+ay)+f(x—ay)

0z
3y =f'(x+ay).a+f'(x—ay).(—a)

822 21 £1 ’

a—yz=a [f'x+ay) +f'(x—ay).]———()
0z , ,
a:f(x+ay)+f(x—a)’)

622 , ’
W:[f(x+ay)+f(x—a3’)-]_—_(2)

from (1) and(2)

0%z o, 0%z

ay? ¢ 0x?



by z=ekr 2= x2 42

I) 7 = ek(‘/x2+y2—x)

— 2 2
s It = ard

<%>2 _ 2,2 {xz —2xx2+y2+x* + yz}

k?z?
=x2_I_yZ{ZxZ+y2—2x\/x2+y2}———(1)
a_szek(\/W—x) l(xz +y2)%. 2yl = kzy
0 2 /
y x2 +y2
@y,
dy x% + y?
sz%ZZkzzz x—yxt+y?
Bx /xz +y2
— k22 xyx% +y? — (x% +y?) 3
- Z X2 +y2 ___( )

W+ @+
) +(G) +2o 5

2,2
— {222 +y2 —2x x4 yT + y? + 20 a2 4 y2 — 207 = 2y2} = 0

T X2 +y?

i), 7= ek(VFH7z)
dz — kek(\/x2+y2_x) {% (xz + yZ)_%_ 2x — 1} = kz [x_— sz-}_yz} — _(1)

o A
1

A w/xz+yz><1—x><%(x2+yz)_§><2x

— =kz >

ax X +y2

X X
+kzz{— _ 1} {_ _ 1}
/xZ +y2 /xZ +y2

Jx?

0%z — K (xz + yz) — x2 , x2 — 2x /xz + yz + (xz +y2)
= Kz = thk‘z o
(x2 +y2)2 x2+y



0%z y? g2 {sz + y2 — 2x/x% + y?
_ z

S - @
(x? +y7)2 Ay }

0x?

0z _ | k(J7Fy-x) {% (% +y2)°Z. Zy} __ kzy

dy [x2 + y2

1
aZZ_k w/xz+yz><1—y><%(x2+yz)7><2y
ayz 7 x2 + y2

iz {\/x2y+ yz} {Jx2y+ yZ}

azz x2+ 2\ _ a2 2
—kz( y =y +kzz{ 4 }

dy? (x2 + yZ)% x? +y?

0%z x? y?

vl 2 L)
dy? (x2 + yZ)% x? + y?

@2)+B)+2kx(1)

0x?  0dy? dx

0%z 0%z 0z y? K2y {sz + y2 — 2xy/x2 + y? }

—— +—+2k —=kz - —
(x? +y2)2 oy

thz | — k2] 2l 2k x kg T
3 2 + 2 2 2
(x2 + y2)2 xXtTy Xty

0%z 0%z 0z

ax2+a_yz+2k a

x? +y? , 2% +y% —2xx? +y2 +y?
= kz{——2 <t +k?z d Sl
(x? +y?)2 ¥y
x\ %% +y2 — (x* + y?)
+2k?z
(x? +y?)
0%z 0%z 0z kz (x? +y%) — x/x2 + y?2
— +——+2k — =—+2k?z
0x? = 0y? ox r x? + y?
(x? +y%) — x/x2 + y2
—2k?z
(x* +y2)
0%z 0%z 0z kz

6x2+6y2+ ax



c) Ifz=f(x—2y)+FQB3x+y)

0z
azf’(x—Zy)+F’(3x+y)x3
azz rn rn

ﬁzf (x—2y)+F'Bx+y)x9
0z , ,
@=f(x—2y)><(—2)+F(3x+y)
azz 14 n
a—yz=f (x—2y) x4+ F'Bx+y)
0%z , ,
axax=f(x—2y)><(—2)+F(3x+y)><3
0%z 0%z 0%z

b
0x? ta d0xdy + dy?

=f"(x=2y)+F'Bx+y)x9 +a{f'(x—2y) x (=2) + FF(3x + y) x 3}
+b(f"(x—2y) X4+ F'(3x +y))

=f'"(x—-2y){1—-2a+4b}+ F'Bx+y){9+3a+b} =0
Sincef"(x —2y) #0, F'Bx+y)#0
1-2a+4b=0——-——-(1) and 9+3a+b=0———(2)
Solving equations

—35 -5 —21 -3

a

“12 2 "T1a " 72
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b).

0z

[_

ou

z=f(x,y) ,x = e%cosv,y = e¥sinv

0z 626x+626y
du O0xou 0dyou
dz 0z

Z
azae”cosv+@e”sinv—— — (1)

0z azax+azay
dv  dxodv dyadv

0z 0z | 9z
3= "¢ smv+$e cosv ———(2)
(D? +(2)?
Z oz’ 0z 0z 2 0z . . 0z
] +[% —(ae cosv+$e smv) +(—ae smv+@e Cosv
= e2u l(%r cos? v + 2%%cos vsinv + <%>2 sin? vl
0x d0x dy dy

0z\> 0z 0z 0z\*
+ e?U (—) sin 17—2—a—smvcosv+<a ) cos? v

0x d0x dy y

-2+ ()]

x  x*—y?
fl,y) =y?—x? sin'—+ ————
Yy Jx%+y?

of _1 2 1 2_ 2y 1 1
Fie (y —x)Z( 2x) sin~ y+(y —x)Z.—lx;
(1-5)
2
1 1
(x2+y?9)2x2x — (x2 —y?) x %(x2 + y?)2.2x
+
(x% +y?)
ﬁ: —x sin-1X 414 2(x? +y2)x—x(x —y?)
1
% oo Y (2 +y2)2
—X L g X x3 + 3xy?
=— sin'—+1+—=———(1)
p2-xmz 7 o +y2)2
af 1 1 1 —X
( —952)2(2)51n1 + (y? —x?)2.———— X —
ay Y Y y Y X2 % y?
(1-5)
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1 1 1
s (2 +y2)2x =2y — (x* —y?) X5 (x* +y*)2.2y

(x% + y?)
of y o x x| 20 +y)y +y(x? —y?)
Sy sinTio - = - .
y (y? — x2)2 y y (x% + y2)2
LY g XISy
3
e O I C R D
Mxx+@2)xy
0 d —x? x x* + 3x%y?
x [a—f +y[a—f] =— sin1 o4 x4t Y
x y (y2 — x2)2 y (x2 + y2)2
2 x 3x2y? + y*
+—2 : sinTl—— x — 4 y3
o2-x2 7 (x? +y2)2
1 X "
= (y?2—x2)2 sin"1= + 4
Y (e +y2)2
1 X x? —y?
= (y*—x%)2 sin"'— + 4
Yo (x4 y?)2
af af
x [a] +y [@] =f(xy)
x+2y—-3z=0—-——-——-(1) a;x +by+cz=d;
2x—y—z=6———(2) ax + b,y + ¢,z =d,

The direction ratios of the normal to the plang is1: 2 : —3 and plan€2)
is2:—-1:-1

Hence the intersection line of the two planes hiection cosine

bic, — bycy t cra; — €204 ¢t ayby; — ayby

2X(D)-(-D(E3):(3)x2—(—-1)x1:1x(-1)—2x%2

-5 : -5 : =5

Let we can puk =0 ~2y—3z=0
y+z=-6

5y =—-18

_ —18

T 5

_ —12

‘=75

12



Equation of the line

y+% Z+%
11 1
2" Method
x+2y—-3z=0——-—-(1)
2x—y—z=6 ———(2)
(1)—(2)x3 —5x+ 5y =-18
_ .18
X =Yy 5
(1) + (2) x 2 5x — 5z = 12
_, L
X =2Z 5
Equation of the line
18 12
_Yt5 713
1 1 1

Find the intersection point of the following line

x—1
1

x—1
1

P=(A+1,24-1,34} QE{M,M—?,M—?

_y+1_

18

12

z X
2 3 1

_y+1l_z x Yt+t=E

:y+?:Z+?

1

2 3 1 1

If P andQ are intersect
A+l=u——-(4)

:1——:
H 5

18

3
5

By (B) and(C)

1= 12 (18)_ 6
-5 5/ 5
—3><< 6>+12_6
#= 5/ 75 T 5

A andu have different values
~ These lines are not intersect
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Given linel Required plane

\N

—

Given linem

Let assume that the equation of the required pkane + by + cz = d
The equation ofm
x—2 y—-1 z+4
2 -3 5
Since this line is parallel to the required plane
=~ The normal of the required plane P perpendicaldhé¢ line m
~ 2a—3b+5c=0——-(1)
Since the ling passed through the required plane
x—1 y+6 z+1
- = =
~ 3a+4b+2c=0———-(2)

(1) x 4+ (2) x 3

17a 4+ 26c =0
—-11
C=Ta
3b =2a+ 5c¢c
85 —-33
= 2a—%a =%a
11
b = —%a

=~ form of the required plane

11a 17a _d
XY T 26 7T

26x — 11y —17z=d

Since this plane passed through the line
A = (1,—6,—1)lies on this plane
26Xx1—11%x(=6)—17x (-1 =d

14



~d=109
=~ The equation of the required plan@é&x — 11y — 17z = 109 — — — (1)

If this plane passes through the pdirs (2,1, —4) it must be satisfy the
equation(1)

26x2—-11%x1-17%x(—4)=52—-11+68 =109

=~ The point(2,1, —4) lies on the above plane.

6. a) Find the intersection point of the followilivge
x—1 y-1 z-2 x+2 y—-5 z+3
1 1 3 2 -1 2 *H
P={A+1,1+1,31+2} Q={2u—2,5—u,2u—31}
If P andQ are intersect
A+1=2u—-3 ———-(4)
A+1=5-u ——-——-(B)
30+2=2u—-3 ———(C)
By (4) and(B)
2u—3 =5—u
3u=28

u=
16

A:——Ll.:
3

By (B) and(C)
SA+4=7

W AWl

/1=§

317

—4__=
H 5 5

A andu have different values
-~ These lines are not intersect

b) Find the intersection point of the followingein
x—4 y-—1
3 - 2 70

x+y+2z=4—-—--(1)
3x—-2y—z=3-—-(2)
(Dx2+((2) 5x+3z=11

11 -3z
*= s

15



M+@)x2 7x—-3y=10

_10+3y
=Ty
10
_3y+10 y+t3
X = - = 7
3
x—4 y-—1
=5 =z-3=2-——(1)
10 11
x _Y*3 _ 73
—_= = = ———2
3 7 g = H (2)

xX—4
P is the point on the Iine?,— = yT =z—3 and

Q is the point on the line of intersection of thernex + y + 2z = 4 and

3x—2y—z=3

10
P=(31+421+1,1+3) QE{MJM—En—M+——
If the line (1) and(2) are intersect
31+ 4 =3y —— =
10
2/1+1=7M—? ———=(B)
11
/1+3=—5u+? ———(0)
By (4) and(B)
13
31+4 21+3

3 7

211+ 28 =64 +13
A=-1

_u
H=47373
By (B) and(C)

13 4
w—— =-10u + =

3 3
17
H=73
1
H=3

16

11
3

}



A=-5 +2
A=-1
A=—1andu=§

A andu have same values
-~ These lines are intersect

=~ Equation of the plane which contains the two lines

x—4 y-—-1
3 2 7
Let assume that the equation of the planexig- by + cz = d
10 11
-4 -1 y+—= zZ——
Sincethelinesx—=y— =z-—3 and£=—3=—3
3 2 3 2 -5
~3a+2b+c=0—-—-(1)
3a+7b—=5¢c=0—-——(2)
2 -
5b—4c=0
b_4c
-5
30+ X 4c=0 sl
a 5 c = a = 15
—13c +4c tez=d
15 T 5YTET

—13x + 12y + 15z = 15d
P = (1,-1,2) lies this plane
—13—-12+30 = 15d

29
15
—13x + 12y + 15z = —29

d

17



